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Abstract of JP 2005052142 (A) 

PROBLEM TO BE SOLVED: To provide an 
apparatus for isolating a nucleic acid, especially, 
isolating a total cellular RNA (tcRNA), to provide a 
method for the same, and to provide a method for 
reducing a genomic DNA (gDNA) in a biological 
sample without introducing a harmful contaminant 
thereinto, nor significantly requiring a time. ; 
SOLUTION: This method comprises, for example, 
removing the gDNA in a considerable amount while 
maintaining integrity of the RNA in the sample, 
wherein an auxiliary filtration column which is filled 
with at least one layer comprising a glass fiber or a 
borosilicate fiber is used. Further, a preparation of 
dissolved tissue/cell is made, and then the 
preparation is introduced into the auxiliary filtration 
column. When the homogenized preparation passes 
through the auxiliary filtration column, a material 
contaminated by the cell, including the gDNA, 
remains in the column and, the tcRNA is partially 
contained in an eluate therefrom. The auxiliary 
filtration column is used, for example, before the 
sample is subjected to an additional purification 
process or a process of a subsequent step. ; 
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[ n # 4 1 1 

( a )£tt?>7A#Sfi«/«ifc**tt«JB/a**X7 1 *7fc > 

7 <r A * # 1 2«ii*fISIS7A1 01Z, »E»«|***tt*tt*7.7 l 5'7'fc, 
( c JffilB^MJfta^AI 0#SSEy/S»^DNAtMBC**4;y«a*t« 

* -a * ? * 15 ft „ 

[ ft * H 2 ] 

ffi fc * * • # . **hPt:5'^#Jt*tJ*«IA9'77'-4ffll\T»**ft*, II * * 1 
CEtBro* ft. 
[ ft * if 3 ] 

K*4lCIB«fl>7-rft. 
[ If * H 4 ] 

ffiGBm&ttfttf / Xfcfcfflfl&tf. II, fiJts ttA. 

*4£#S*«»#S31K**i«. W**3ClB*0)^fto 

i nt * 4 5 1 

u E 7 -r * # 1 2 /f . » o . 1 m m~^i op mrotsfflro&?«ft£-r*tg;b«*f? 

[ If * il 6 ] 

It E 7 -f * # 1 2 jT , 5 0 p m~,W 2 0 0 0M m<DtBffl0)J?£«%-rS, S # 4 1 
C E « <T> 7J ft o 
[ ft * II 7 ] 

If E 7 -f JL * # 1 2 , »75g / m 2 -» 3 0 0 g / m 2 ©|6H<Dil:Se*r**, S 
[ ft * il 8 ] 

( a ) 7 7-*fflixTBjE*>r;m«c**n*fiiiacfiaiB***ixT, * 

> 7 Al^lt»Jtt * 7 x » 7 1 , 

( b ) bu E ( a )»-9->7*JHI***, yUD>J-/H^7Al:itt4tt57f";7 
t , 

( c ) l}|Ey'n>?]-/\^ ^7A#S«sS«^UJ*tt«^f 'J'/t, 

€ ft * t * 7a ft o 
[ W * H 9 ] 

if E 7x T 9 7 ( a ) # , DNAlftttb, «#S8CiBtro^a. 
[ II * 41 o ] 

*>7';u»R#s«»**iiTr**ife»-3T, 

( a )^(SA!'7 7- «fflUT^>/MI#SffiI/ljaiI«4I^t57f*7t 

( b ) ^7777^A-XI**7t'fS7 7'fA-#S44^<Ktt 1 

7 -r A * # 1 2S|x*^ilI^7Al 01Z. i}E»»«»*S«j4ti*7x7 1 S'7t. 

( c )t5E^7A*6ME^7^ < >'7DNA€SRKllZ#S^^^tii!|«3€i|X*-r*7x < )' 

rt, 

( d ) tt E ( c ) (O tt E m Hi m * , '>U3>*-/T-f K*7AC««*ti*7f)'7 , t. 
( e ) MlBv 'J =l > ^3 — /X -f K7J 5 A* 6 & 18 « & ft £ tt * 7 7 1 » 7 fc . 

« ft # * « 73 ft o 

[ » * I1 1 1 ] 

MEM#, RNATS5, ft * 4 1 0 C E « <D 7J ft . 
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[ II * II 1 2 ] 

fu !E 7 x * 7 ( c ) ff. DNA3SflS**fc» H * « 1 0 C IE * © £ ft . 
[ II * Jl 1 3 ] 

1 ox»aisro*7rspt:u'-5SJ« r iuiB^»y , tf77'-izi)3UT^ffl*tiTi^> if* 

312, 8 X S 1 Ofl)fg*i#-JaCIS«0!)Sft. 

[ if * if 1 4 ] 

fu IE 7J S □ f ? 7 #J ff, 97li'>'fVf^v7*-S > 7>TZ^A^Vf^y7 

* - h , ^7 = 5>>*K«, affCftSOfi*6fttt#S*ftS#SlR«hft, nt * a 
1 3 C IB m © 15 ft o 

[ ft * II 1 5 ] 

mmt>7iv>u¥vo%\<»m&ffs . 5 m ~ & 5 . omoiits^, 1*41 3 c 

fE*©;frfto 

[ ft * il 1 6 ] 

if is x t 1 ? 7 ( a ) c , i-3XB«K©«tt)»tte£fiiiiaij I*«8£B 

[ If * H 1 7 ] 

0),ft*^t3ti#6**SI*63M^*n*7 7 -IU=l-;i/T$*. ■ $ 4 1 6 C IB * © £ ft = 
[ If * * 1 8 ] 

MfB5/UH>A-;W K * 9 A /f . 5/ U □ > A - A -f ^9ai-*7A2 0 T S »J . 
Ry'j:>i-/H l< l 5^A-A7A/T7 l J5' K2 2 « # L T 5* U □ > A - / W 

HOai-24/filE7 l jn22CiSlyTl»« l Iff * * 8 X B 1 0©fiJ*l#-*C 
IE « © 7J ft o 
[ ft * il 1 9 1 

fu f E » A ? 7 r - tf, p XJ^7M^7-AStt\ S * « 2 , BXB1 Officii 

# - 4 C IE E © 15 ft o 
[ ft * il 2 0 ] 

aE»*/!»77-ff, fi4-fi80lIOpH«^t«, 11*112, 8 X B 1 0 © fij 

n*-3iciEa©73ft. 

[ II * II 2 1 ] 

H}E»tt7 l 7 1 *7'/f, 7>7U7-1f7U-H 2 O . EDTA, ^IVSth'JOA/fS 

* # # S a 1R * ft * » * 7 7 - * flj W T * *i * , Iff * a 8 X B 1 0 © fij ft # - 
iIC IE « © 35 ft o 

[ If * II 2 2 ] 

ffiE»ttiA3'77'-/r, ,^6-,W9©l5ffl©pH«%-r*, If * « 2 1 C IE « © £ ft 0 
[ If * il 2 3 ] 

ffiE*tiJ3 > 7 l 5'7'#S#S*ifc»ttl«C:, DNAiSftl:lT**ttT7'*+S' l J#?^ 
U7--H**lA*XxV7'**SEfi**», if * 4 8 X B 1 0©firft#-JSCIB«©£ 

fto 

[ftff dIH 
[ 0 0 0 1 ] 

* » * B , Sll/T, **©*5**#*Jt*JMiT*fe»©Slllfc*ftCH-r*. cfctj 
B fil (Z B . 4#»l#5iBaS-5tilRNAS*SEt*Ctl:|ltS. 

[ W * ft tt ] 
[ 0 0 0 2 ] 

A^7 l J$f'T-tf-va>7U'r*if©iH€^fSilftW, ffiM#U*7--l£jiafi* ( 

rt-pcr), ^ □ - - y y „ eaii*j£*Bi; 

SftT-B, ittfiC^4*RNASjSAtS*I/f$5o RNAtt, *»¥ICf*T4 
Rrlltt©««J5**K*SIHfiC**»Wt©T*WtlHr4:S»W. C03J;5475S5ti 
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tLTB, ^^ti^TSliti*, tiiWL*, \j < \& * > MH\<{ 1 V 2 4 U - *s * > 
> B Si M & & JS , ftff*©flj«Mls¥ftj6*lfl*XH:Mi*iT*»*, Bfl9<D*»xBfli©£ 
#^a©»iStL<l*»«^«Mjgt*^K> #tff*ftTH*1t>7ACSII»C:B#ftL, 
-Sl^-^'J K*ftH«(«IAHr«*)tf-9->rArtC#ft-r«fciS 
*, r A?^79>^j jF#tfSti*. IffiSSIiltLTB, BIS, 

$ « , 'J * ? U * ? I< , ft us ite , X B « # ? M B * PI « #J , 

I(D?5^»ltl,Ttt > ft ft. **»jg^#lf S ft* o «SC*a»l:B, « 

sb, mm. #■ m , * * * + © a us » * - * » s«s<D«e*fi : ^t7 , #p-7 > <7*^, * 10 

U7^UJl7SI«yAXBJIII4J;«)li*fli:*ftt*t». «l«)*»B8l7Si 
[ 0 0 0 3 ] 

* t » c b » £ < © £ , ^f^ac^i^s^rntxsifiti/, m tt * © * • 
*K7P-t*7 > t:BB*4AjSjjr*». :j)A?4WtB, 7xy-A(flE*]fl>»j!^tt 

**)**r<D*tt©**^^*K. 7PP*JUA(#§CS#fctt#K<#14m^WKT- 
II ft © £ a B , 3t-h*-3>a><lSXB»>UI,-7 , »Mfc/rH*fc;:fcT**. £ S C , 

#«;§jgatij}i«{seffl-r*i§£iiB, xnMitTtu, i«csii,tssT-iSL4w 20 
fttf *£*ii*attii*tttf£i;«. #©*&b, Hr5®tttt#tt«mK-«-« t * iz^m 

ffTnnt, &t^©&3fc©M£it£;SG:, «icsl. s ft t . 

[ 0 0 0 4 ] 

±i«03J;5 4ft*fflf IfiiC3nTft^%t«)tlT, XB&*©*!8i£1f*B£t 

* *.©*: 1/TIJS4 tit rfrl&© ^St^Xx ACfc l/T B, £ < © « £ , SSte^I^tb 
TSi7^A-Xtta7^7 7^ii-#645 7 0^tf«ffl4ni^5. MB, # 

SfcWTBfc^Zfc, St, £ < © ^ £ , *>+l-'1'ST'liML&t7fttf*S*Ut*, ft 
[ 0 0 0 5 ] 

<l>&<fcfc»««>£<t;*«#S S-JiJbRNA«*ltt4t»l:«fflL#«, y 'J A ^ 
-xrovXxAfttfTs&fcSt, c c & ¥ © Pel £ , BtCBUSSftTW*. * ft s BE *n ro v 
ya*-7.<DRNA**a*?B, l-ci*(S4-l«)Af»7 , i:HyT 1 ft « ro itf 

ft6l!t^ro^:Trov l >l*^-7,RNA*f8i7'Piz7>lI*5^Tffl^6ft«.*7|s:W^-j«ro7, 
7»7CB, ^Sii^^-ffftTT'tfrftlS^IITS^f^, * K ( * ft RT ) t r 40 

Xx»r#^**ft*. - ft C , r v 'J 2> ^ - 7> j tl^fflltt, S i 0 2 ft * W , fttf 
[ 0 0 0 6 ] 

M , M £ v U □ > 73 - A -< Kft?C£^*Xxf7\ 2fcHT*«*5/'J=l>*- 

V 'J □ > 73 - A 'C K B , ± IE © <fc 5 * r V 'J 73 ^ - 7s j T B * < , r V 'J 73 - 
7nj tLTS«**l*if©liJ**C***ft«:WZtCtt***lfcW. 
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mmK^&ff & tlStf , ^CRNA*^^* S^lStS^tlB, y'JM-X 

KfcfeJI#£RNA*4L*-r«*ftfc£C:ii. tftSII4t#*>rArt»RNA«l 
I* ffi < , ^±&RNAroiI|JRBHKT**. 
[ 0 0 0 8 ] 

RNA*KCaW*-Htt&JS»**tt, ^/5?5DNA( gDNA)n5. - « 
©m*roRNA*li*»hl*» T**z/ l J#X?is7-M\ (DNase I ) tSWT 
»aRttCJgft*«T**gDNA*B*0)iieiZJiUI*±T«7'Ph=i;U*a«l/TW 
* „ DNase lfea€Jlffi-rSt, ffi*£S4nTW*DNase I C 

B'J#5l^l/7-ti ( RNa s e ) tfSfiLT I* *rT RN AroK$*I 

T 1/ , RNA»IfffiTl/#*. St, DNase IfclSffil^t, JUfcBmtfJK* 
»J . toiCi»I4IF^gfin5. DNase IfalB, SSJ)7Pi:Xtf 

[ ft « as n m ] 

[ 0 0 0 9 ] 

* -3 T , **¥JI*#C3ST«l*WlJ!f«*Ufi<»<. MfcMff&MfcfcSfeBfc* 

mmvaz*£&v? , »yi\on. si « , g d n a , xBisrotoiti,<Bjinif«if > 

=F*-«-*RrilBtt60«4e*©^**K4if»S»*K**Kttt:**»^*liRNA*t, 
tST, # « T , ffl M T , £±ft£&A0SBJir£Kt:*tiTli«. ^SC. # * U * * 

»jt.MWRNAJR**t,tSTr, # s t , a » t » £ £ t- , ^miftfcTjatf&sfcSftT 

W % o 

[S^^M^t* tft(D#®] 
[0010] 

- II * JB * T B , tVrJ^roRNAC^ittSISl/OT, «31J)gDNA«RS 
t*SftffW**nft. £©**JB«TB , «7X77-fA-XB*'5^'fl7MA- 

IB T B , &M/»l»»fllflH«^nit«ti, ^PM%B^«Bil737AC^A*ti*o * 
ffiSiiTJ^A^S^^vi^-h^aii-r^l^, g DNA**C«iJSJ5*1fcKB*9Art 
C « U , -73, fltiii^llBaitt&Ct cRNAfftStiS. -I8TS. * > 7 C M L, 
T£SfcSffiM7Pt*XB&&<D7Pt*£flM?*jiulZ, *M»a7A«ttfl3** 

[001 1 ] 

teroSMH-eB, *Jt*-9->7^aK)Srs««**iiT**tttfll***i«. * ft 93 

©*S£fl)J|JUBttTB, MBRNAT**. ^SSTB, »J It 

>7iLiI*iSSn«. JJC V T- , t cRNA*»«Bi;fttt5«gro7Piz7««l 

te-ratft, w«^^/j r -9->7°Mzip^.6ti«)„ x c . :o)ig»$, 81 x B v y p > 73 

-;WI<*7A4i;«)*»««)*7Al:iAt*cfc*T*6. HSroSIIHT-B, 73 
7ABy'JP>A-A< - ( r S i Cwj ) » 7 A T * * . H tt W # '73 7 A £ 

aiiLxsstijLt^tz, f0ttHiii«tt«ft»-*-*;:t:(z*-3T. Tj^Artcaii-r^c 
fc»<att«*cafti^T^*jgft«fi*s(Etfji!««#si»4ni*. * * i& c > ^ n 0 

[0012] 

ft! 0 H M ,« T' B , fffiaiA7At, S i CwXB r 2/ U 73 * - X j 73 7 A * if O * 

li^AttftcflyT, « tt « * k ? « . * it m n x- b , &tt/tBUB»#tt«iiaiis 

t * . ^1iSii7,^>7J7Aro«tUTB, PS £ B U * 1/ , 7J77s77^A-A7AX 
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a * o T * mt> ? a # m s n z> * zronffiMro-aufx-B, g d n a n ^ n at it a 7 

Altf't'CaU, RNAtfSttUT*. «SC, SlUlifORNAtDNa 8 etAVTfe 
[0013] 

*SCairo*JfiJB«-pB, *»!IS'>y3>*-/HK#S»«8li:it*. # £ © 
IITS, ItV/^IItfStltfltitftrotlte^S^AtLTS i C w * 7 A 

* ffl * . -UTttS i CwffRNAtlS^ta. 

[ 1% « o) & A ] 10 
[0014] 

* » W C **i tf , M , *SClfflifih-$UlRNA( t cRNA)S*lt5SIS^S 
at««T*:tir7«4. 45C, *»*CJifttf. *»*^»%*$3iA-r*Jlt:* 
< > *t-9->r;i/C»l/TSI*T»¥J«*#CB-y*ieHI**ftBtri£fi*tt*i:fc»< 

[JI««JlJ|-«-«fcfc0*A«>J*«] 

[0015] 

♦ rub;. *»**iiT«fci!>L:ttffl**i**ii;fttf£SL:H-«-«. «c, * #s e 1* t 

» < . * fc ♦ ?>7ACHlyT*IIS**¥*l±ttC&Sfcfc«l3n**ftBi:M*ii* 20 
[0016] 

T?B, &J8BRNAT'$*o BU©IS#T-B, RNABt c R N A T' $ * „ 

> X a c b , pb s tt 0 * w /r , a « , « * , /^T'j/ftifroitiixiiiitt^s 

ISftSMStflSfftSftS. - IB « T? B , l«liilllT-$oTtJ;< > * StSl 

© * # 1? b , *suaBtsTioTt*v. « * b , « * . -f-xsi. as. ? * ^ x 

*4fftO-9->r^ *#*»*. +>- > X B , fl*tf#'JX7--t£iIiI&J6XBB 

SM£&£fc£©JIBXPhIUU ZflP-^yA^tfCfftCtttt** 
SU"T$nUl>. > 7 M B , |-«XBiIJiJ)RNASffDNA<It\ * 30 

-«xB = M©««**^?i,iTt.*i,t. * t , K&«tifcttft£*ft«®KB8(=s* 
ins, 

[0017] 

iiiasyglTI*, gDNAJ5»*«tBl4T4C»-ettft<, EEC 
?>XJU**=E7*-fX(£*flS) * * . gDNA*it* : Ey^'fXttilSl:S*t 

T?B^7L4l^>X^CtoT, # C W *ij T- <6 3 „ 0! * B , MMS^B, IISSCB 
, a»»T?aE»©*»»*C*y, IB«IIXBfa-^HTl*T*. iSISl/tl 

MM-tf^XAwfc^y^-rxcfcaTfcfc* ^>/Arofitt/rs$ij, r n a © *ix ^ 

ffffiTXBSftl/i*. ft o T » *»W©*j!lt*^y^--fXfc*|^lSCfi L 5teaCJi-3 40 

t . ftB*iyt-fXX7?ro«itt, M^t* : E'y^-'rxx7 i, i'X©^sjsn#op^ 

[0018] 

*»*fl>£ftt:Ji»K SStia4tltSi<tljaS-$iJUNA ( t c R N A ) if % 

s n * „ untt cRNAtB, -y->x;i, Mtfcxn-tzxs* 

©J§»*H;!r*R»C£±C|lfti*ftfct cRNAUiiftS. £*lS©J5Jfc»*llB 
» i^SPt^i, #a*hP£»$*, 7)\,3-)l. gDNA, SIR, 

* K . ^-©ftb©ffll§©JiS^#Sn*o ft 3k ® IS. <D & ft T v -b -f tl/TB. PS £ B U ft ^ 

* . « £ % B & . # * 3!fi K ft ♦ PCRXBffilS^*4f©«IB7S'-b'f/fJitH'S*i«. 
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ftltt, t cRNAT-$£o KftS«)»44RN ADfflCB, P . Ch omc z y n s k 
itN.SaccitctS, r Single-step Method of RNA 
Isolation by Acid Guanidinium Thiocyanat 
e-Phenol - Chloroform Extract ionj , Anal. Bio 
chem. ; 162(1) : 156-9( 1987^4^), & tf\ Chomczyns 
k iCfctKBttlfiM , 843 , 1 55%CeWTK"S*tlTW*3&Jttf***i*. C 

, F . A u s u b e I II, r Current Protocols in Molec 10 
ular Biologyj ,Wi ley-lnterscience,New Yor 
k ( 1 9 9 3 f )Ol2l(DNA) > » 4 t ( R N A ) CRS i ftT l»4* S6 t#lf4 

[ 0 0 2 0 ] 

S<?roSJiro*#*t«#SK-$JARNA«*iiT*»»atfW«lttaia©«iciiOT 

I* , S a in b r o o k $lZ<t4, r Molecular Cloningj,2 nd e 
dition.Cold Spring Harbor Laboratory Pre 
s s , P . 7 . 3 ^"F#i ( 1 9 8 9 ) ;Promega Corporat i o n C «fc 
£ , r Protocols and Applications Guidej,3 rd 

edi t i on , p . 93ttT#l( 1 9 9 6 ) ;Chi rgwin J . M . S IZ <fc 20 
£ , 18 Biochemistry 5294 ( 1 979 )#». *fc.tt*©ft«ft 

ffi/'JAi-xcftfciii/Ttt. * a 4$ if it 6 , 2 1 s , 53 i4«»M«*it:ii. # 

Ut4:t?, ^tlSO«[^rt#<D*TS*^lBi«t:ffiUA*i*^fcfr«. 
[ 0 0 2 1 ] 

, V T - S J > 4 V =f- X i/ 7 * - \- . 7> : EI'?A'f Vf ^*>7*- S. ?7Z5>>&S?& 

tfflW4Ltif?«*. a « # t * ti tf » •fi!!a)*7rhP-7 , fe*fS^o)iEHrtT-«ffiTS 
^iittf'aM^n^do Aauizit. astsn-rroMB, » 0 . sm-«5 . 0 m ro 
«ht-$*o itT, *i s © ■ s b , sxscbbe*]®. *>rAil*i;eiai:j6 

L'TgIt4:tfT!5, a*hP£»*»B, ffl * B\ *>A'?«£gtt<*i+Sfc* 30 
C , XI*. »^-B«)ffiS#ffl*»a-«-*«:*C:, X B > Ifft^tlZB, * ? U 7 - if ( 
# ft T * t , »*fcT**»*SG<t*ttTU*3)ro*fl!««J*!l**fc*C:, JlHStiS 
o lKT#5)Sa«ffl^T, 7 , Pt^±*tH3t4«»©^±tt« : EZ5iiJ>^t4Zt 
T * , *<Dftt,-j&A<)&;&j£B, ^t^iS'PRT - PCR7*t'fT*4. 
[ 0 0 2 2 ] 

*f9i*-Stt. S*#tJl»05^at:«feUtl->7 , AS«««S^L.. > 7 a k c 

t T € * „ 
[ 0 0 2 3 ] 

S644feiC«l:B 1 5/UP>*-/T-fl<J&^«ffl^T«K ; £*g|-r**ftHIIUT 40 
RSI/TII4, Ha j ■ Ahma d CJ;4*l^fFS 6 , 1 77 , 278-*§-£.tfSi6 , 2 
9 1 , 2 4 8 ^tiBl(DtoItftSti4 0 Mt4:tT, Z ti 6 1> #ff 0) KWtto * O ± 
TZ*Wmm£%LVXft*Z££?*o Haj ■ A h m a d/flULTl^, iSfiS 
T B . ft & W ffi 1/ £fc a ® « ( m 2 / g )O^U3>*-A*fl«*«*. IPS, & ?L 14 © , 

[ 0 0 2 4 ] 

V'JD>^-/W ^ftfltLT, :« 5 * * * » # 7 A » * > 5* 'J * * * , ^7^7 
^077^/1-, S « ± , &tf;:ftSfl!Mfc ©*5fc5"J * * 
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Ha j ■ AhmadJISLtJStttSJBIISi:, tftflOjas, £JMI»W«?tt 
SiiXtf>^7AlZiiAL, fil*^?!*-^**^^? ft iff & B 

« & ft] * « * fc . -ffiiftt, f iSIS7Att, Jl7^77-fy\-XB*'5^^S77 
-fA-*7ATS*. - SB « T B , *»«»77-fA-Clt, M^att***i4W. £ 
at**4l»77-fAJ)flB, r 16 * O <r -f Sj T- $ * o SJ © * * T B , «fflt*7^-< 
A - B £ SJ « a h, X' V T t, J; W o ttAffl*fflW*CtT, HffiOBilffloaiUlUitf* 
5 1= fc « . £ SJ B £ fc , «£#$©#tt££tt£tt*fc»llSffl£ftfc7Pt7ro,£m 

Vffs 7 7'Jik 7 7 U )l * * * , XB/77sf '^i^IffflfSti*. £ &J B , ft 
IfitB, 7 7>rA-7'Ul,£MM©5%£i!5«>a;!f\ £©ll£-BSEl/#*. 
[ 0 0 2 6 ] 

V 7 □ A' J - )l E <D ffi » * » 7 A =1 - )l Z % #«T»50%-80%j8JPT*. 3 K % 
« ft Jg C £ o t . *-<jr*h*«©ttfi/rA±UJfc»K a^/XB@iR$/r^lt*„ 
[ 0 0 2 7 ] 

J f<Sltifl7N7 1 f7 , TB, gDNA&tfte©^*%»tf7.£>7J7A*C£lgL. j?f S © 
RNABSlEm*4"C-t**l*. ffi * C » C(Dltlitt« DN a s e T^itS Z t T, 7J =7 
ArtlI&gT*Z:fcfc<^tt%*lI)llSLT^SDNA;!f#jS2n3o 
[ 0 0 2 8 ] 

*»W©77-rA-7-rJU5i#B. Ufa 0 . 1 p m ~ » 1 0m m(DlSl:ffi3t4fif« 
» IB * # t « . *»W077-T A - ft 5 0 M m ~ & 2 0 0 0 m m © IS ffl fc U 

« S „ « x. tf , Htfflttfc77-rA-7<rJI,*©JS*B, ft« 5 0 0(j mT-$5„ ~7 ~r 4 l\ 
-7<rJU*©IfcSB, jftlWCB, «75g / m 2 - « 3 0 0 g / m 2 © $E H T- * * „ & 
&©77"f/X-Jf#S£ ; 5JIS6Mfc£fc, 
[ 0 0 2 9 ] 

01C, *3Siro*I»4S i Cw7J7A©-0!l**UTU*o C © E tl B , * C 7 'J 
?S2 2tfii«ftTli«7xt>*7A2 0«fvUTH5. 7U*h2 2±CB, 5/ U □ 
>A-/T'f (''J'f 4/flI«tiTW4. Hit * t » C, St, U □ > 

- A -f K ? -r 7 7J - 2 4tfia*C»3BT*©*»<*:*C, 'J □ > » - A -f K7^7 
Jl-ffl±Sl:HH,Ti£'J>f 2 6/fKII*tiTW*. 
[ 0 0 3 0 ] 

SitS>y=l>fl-A'fl<'5<r7xfl-B, iS«$It«t«C, tk«»K^lk«*#f 
*o «iSB*ift*Sfe"CJISUt» < &, *»*C)ll»TV«S i CwB, 3 . 9m 2 / g T" 
-15 . Ha j -Ahmad©#^B0 . 4m 2 / gfS5. 7^A*-ft«B, « 
«t*+J->7 , JU#S, ^CRNA*i:©^ie«*lt-r*CtC^LT^m^C«ltg-r*o * 
» E fl> S ft fc » Haj ■ Ahma dt^tJI'TNititJatrollftiiB, Haj - A 
hma dtfl*i/tRNA*l7'Pl!XTB, Si^RNAB^eiit, gDNASli 

[ 0 0 3 1 ] 

laciat, S i CwX^>*7A(Z-9->7^/ra»A*ti*t. Jfc T , 3 ^ 7J 7 A 

jfiU. *l,TiK»? + >ACA*. Z © fc £ , ^ftffliirP-kXT'^S^n^tfotJ&if 
0 tt B . IPfiRNA&ffgDNAB, S i Cwyl > £>*7A**C»S-«-*. JU£«"tz7 

[ 0 0 3 2 ] 
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»«K*i*£*«ft»fcSfcff*»R<DB*&3**ifi-r*::fcj!r-ee*. ft * B , z.<r> 

«fc 5 & S B , DNase (DNase I X B I I ) *1 y TSliT* ^ t <f 4 . it 
>7 )\,m£'4k<F) D N a s efelCJilJ, S U ffl g D N ASSfel* IS t 4 ^ t S 
, ;:ro«fc5fcfeSff&gfc£tifc^Ji£t.$*o DNase I tfit-lKWCf fflS n 
5 D N a s e f $5<f, DNase I lt,3:fcteJBT-££o DNase I IB, S 
*Si*ti*B*T-aj^T, Sl*SlI4ti5DNase I tiktt^t, 
M , MpH*£t:»l,*Tai#*fc*ttJt«#LT»»K ftfc*£*£fgfaLH2JB9T?*fc 
© fc # A S *i « . LAa4/rfi, fiSrollt, R N a s e 7 'J-l:T$I*tiT«lJ 
, ZJCtB, DNaseftfc4ftC%±*RNA«ft«fcft(=BS?$«. DNasefc 
i?iIt5«^B, *i5>i*-htS7AC114titft. *7AB, ft * B 4> < 

, 97=.5?>*Wi**zni3X \*ntzv m 5 % ~m i 0 % x £ 7 - Jl, , 1*7 

-A, •fvrn/w-Jtftt;cfi»fi7A3-Attt , ft#;\5'77-# 1 c * u 10 

ft & I, , /£ T , »6 - «9«)p HCtflTicfctfTt*. ft A tf. RNase7'J- 
DNasett^«S$( p H 6 ~ 9 , *fc*JU3''3A*tf*fc7**S' , 3A(XBM 

*. ift7>a>)it*i/Ti»»)i, *>r^/rts*i/Tw*a#c»ttu» & 2 5 

■C - ft 3 7 °C (0 fi BE T iJ> * < fc fc 5 # H J* ft T * o 
[ 0 0 3 3 ] 

ft&7Ty77-#i*a?Art©*T5>x*-Mi*aiT*. & n t? , 

[ 0 0 3 4 ] 

ft A V 7 7 - # 1 C * U ft # L fc & , 2 5 m M , P H7roS'JX&<fc7]cij|(*Bx* 
U-Xfltf-Xx*:/, 7 > £ * > tt ) fc , 7 0 % I S 7 - >M * H £. X - 'J '>N i: > h 
7n, S> ? 7 tt ) fc**^«*ft»/T*77-#2C*U2@ttWTft»T*::fcJ!rTe 
4= AIHC», »»A>77-#2tt, ft tL B , I * 7 - , X * 7 - A , <fV7"PA 
y-JltiffliEOfiTA^-A*. M 5 0 v o I %- 8 0 v 0 I % * A, T ^ * . 
[ 0 0 3 5 ] 

Mt±« ft* „ 

[ 0 0 3 6 ] 

7 7- - # 1 C«Mja7A*<l>fc<fct» 1 HI ft* L . SHTft»A> 7 7-# 2 tfl^T* 

* * * . ft » « , *7A#S*J**SI**ffl«tt*. iiitf, S i CwA7A«flt5 

^^Ctt, *«m7xf ?7"B, 4ft£tift«£ti£ttR. ft * B t c R N A 4 , S i C w 

jj7A#siastt4:tT«*. s i cw»7A#sWtt*ti*roc:fflH*»*B, - 

ttCffilW^atStfclx, 100nM*lTSU, pHB»6 . 0-J58 . 5T$5. 
£fl>«fc3**Jtfl>2-3fl>ftfcl,T, 1 0 mMIDE D T ASff 1 0 m M 5) 7l>lt h 'J 7 

[ 0 0 3 7 ] 

SSC, 2®B (D%-&*mM? % CttfT'Z % , S i Cw(XBl«),te^)i7A#6 
0) £ 5§ !ii & £ . DNa b efifttXITtCfctfTet. 144Jl7A«ffil,U 
, ftS^fJ-rttfciatSITiCfcffTe*. S# Hi & C , DNaseiSftSiSt 

it4:t/fT?5. H S W IZ B . IflJ)A?77-^ttTTfcl: > Siii&CSlJ6£n*D 
N a s e&jSTB, *IJ*»1>1CD N a 8 allStfflTS. ^HiSfflD N a s elft 
B . 3 7 °C £ T . »|llttlZlljft-<-«15»na}DNa8ejHftJilJ«S^itnillt-<-«C 
t#"T"^*o E D T AC*kJRj6*»7*tt4utffT*, B IS « ft 7t B 6 5 °C <Z> & T' ^ 
?£ tMfc L fc U . & / X B 7 i 7 - A / 7PP*;l/Aftt±J*t«BL;«>fr*3iiPfl)IIS 
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[ 0 0 3 8 ] 

H 2 B , *&®0)^ffim)&X¥>tl = 7A'\ 0 <D&mt/3*nteM1&**\sT . * » W 
©fc£«>*«?B, fiSIS^Att, 7 7 <( /\-7 4 1 2#64«*4<tt1 

oroJi ( zroHTBMroJiffHiSirtiTW* ) 7 7^/\-7 O^ttroS 1 roffltz 

l*l/TII«ftTl»4IS l J>^1 4 fc £ ft S o 1^'J>^1 4tt, 7MA - 7 -r 

\ 2 cd Jl £ @ £ u , +f>7"Jl€iaittti:77'fyt-70l5!tti 2 M HHJ iz fl^ 

K?*ro£Klt?*o 12C8, 77^A-7^^#1 2 lOf 2«)Il:|gUTlI4 
ftTW47U»M 6t*tl#tiTW*. -HTB, 7 U > h 1 6tt, tt JL ft » 9 
0 M m , J? t # 1 . 5mm©*iJIfl,>#fiM4ti5. 7'JH1 6», 77^/1- 
7^J^ 1 2tf*SE»l/4U«k5CItt»ij|«t ) )tSTli«ST4. 10 
[ 0 0 3 9 ] 

*»w«>airott«TB, at m n §* » « , i«*.tf*»E©vy=i>fl-;w k 7 ^ 7 * - 

* 7 A ( H 1 ) «tti;*tt*v'J3>A-/W ^7A4f0SIA7A«fflUT, * 
SClIt*. ^>7Jl,**^ro77*n-7^$£ffll*T^«8ilLfc&£. +r> 
7MZ^LTfff rofllSaitSct/fT'gio & l\ T , *=Eyi*-SSlAUtS 

* # Kl T * # ( 1 6 0 0 0* G C T ~ 2 # ) , S^/XB^Z/lv-^K^M^lz-rSCt: 
T- £ , Sft iti m * S i Cw7 0L$SII*tTiRif t>y^Aft4. IfiO-if? 

St8tt8^i:v'JD>i-/W ^0^^-ti^^7Arti:glit«. # £ 0) «l 20 

ITS, IfiOKlltRNATti, «fcW#j£©tt«TB. RNABt c R N A T * * . 
[ 0 0 4 0 ] 

*ft"fl«)*a&rF«iis?ijfflt«RNA*jBJffl*s' h © . ^ * a° * <r - 5Mt <* ft t * $ 

«*gt«Cit^4ht77^/!-f«7^l$i, Hit t«C/t»^tfttS i Cw 
7 £ > * 7 A . Xl*7"7Xf l ^Sffi (JI^#^7Nt:>7J7A*A" , )'7t*0)t:ffl^Sn 

* ) fc « C A ? 7 £ ft fc S i CwA7U-, XSIftl^A^'J-ftiitn^tStft 
(DSilS i Cw, mft/W 7 7 - # <i R.& # 2 Z-ktlUm, I * J - )l t P ^hA7SI 

* j - vt »ajffliR*«*ai6*f*£:t/rT?e*. tnsst, d n a 

s eS^ /XB7'Pf'f7--'tfKk«CflXB;<i*4T*ZtffT«, tUSiUt 30 

[ H ffi 0J 1 ] 
[ 0 0 4 1 ] 

( a )v l J=l>7J-/X-1'l<t7-f7N7J-7J^Aro#^ 

+^-^5 Stt(XlH-a-7«A'?7 7P-) royiJ3>*-A^ K9^A-S 
, *»«*7?7>7U-'fK*ttt. 7st'>7J^A^K(7rP'5-Att, *i^J7^7i7 

h=E>h ) SK^^Z/tv-AKlCSt, ,ll?L#tfi7^ m«#iJIfl/>7Un(* 
l/^Att, *l^a-^7«7i7A->) «At>?]7Artl:SIUt. S 

i Cw77'J-£7t:>7J7Al*]<DlyfB7 l ,IS' Sltffill/, IStlt. 7J 7 A £ * £ 40 
Ttof/rCKJlittfc. 77Xf ^S^'O^Sy'JPVS-yW r<7^77J-Ji±C 
SHI,. 7vt>A7A€@gUt. 

[ 0 0 4 2 ] 

(b) 77* A-7 

Z 0 # £ <7) « T' B > 77-f/\-7^A5«tHWh a tman GF / F G I as 
s Fiber F i I t e r ( c a t 1^ 1 8 2 5 ■ 9 1 5 ) « 7 ? *> 
T^7^v7tt(*lva-y7«7h7>$ )#6IAl/t. (fliiALfc*£*v-S 
XBf^^ttWJIRClt, 9/32" A>rW\->7M^U/<7^7x2-£-tt. * S 
-f 'J 7 * '>N V 7J =J ) « ffl 1/ T A° > ? U > *S«rofi7^^SML, * ft * ♦ 9 0m 
m(D/-K l JI5 1 U>7 l J'J'S(^U < )'^7xth, *B? a - i>7« 7 i 7A-> ) *iA4 7 50 
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7 <{ J\-7 4 )l*#ti.s l/>7 l J>MCiIlyfc ). 7 -r A * tt ± C U o AMJ 

[ 0 0 4 3 ] 

( c ) KX0Hai 

SftCaHTttflLfc. IX^itSltiT, 5t^l/7--B7U-«)H 2 O^T'lgL, 

ft K ft . DNase I S 7 □ t ^ t~1f K tt^B , liST-«#Lt. pXJLi7SI 10 
*./->ll,£#tJ^ft5gfttt4 0 CT-ft#L, DN a s e I iff/Pf-ft-UKB - 2 0 °C 

[ 0 0 4 4 ] 

4M ^7ly>f^y7*-h(v^?ti, *15X-'J «-b> KJKX ) 
25mM K U 7x . pH7 *lT=f+f7«^-7fO ) 

[ 0 0 4 5 ] 

it )IA?77-# 1 

1M ^7:?>f^y7^-S(v^7{t, *H5X-'J«-tz>hA-fX) 20 
25mM h U 7* . pH7 ( 7 > £ * > tt . ¥Hx^^7s!HH3t-Ax^>) 
1 0% IS;-JMH7tt, *H5X-'J*Hz>hJH'*) 
[ 0 0 4 6 ] 

ft»Ay7y-#2 

25mM K'J7n, pH7(7>£*>tt, KHx^+J-TsiNitf-TNT 1 ^) 
7 0% IJty-JU(5'^7a, *mS.X-iJti\1>>h)\,'<7,) 
[ 0 0 4 7 ] 

Q I A G E N ( S&iSg ) MM 

RLT, RW 1 , RPE/T>7 7-lt, »Rf OMvCttiTlHUlb ( RN e i a 
y Mini Kit, SPp D »f ^ 7 4 1 0 4 , U 7 *JH7«A b>v7 ) . 30 

[ 0 0 4 8 ] 
DNase I 

R N a s e 7 'J - DNase IB, 7xJUX>*Xtt(*HXy-?>K*IAy-A- 
) ft S A ¥ U t o 

yPx-<^---tfK», 7UM>$7xtt(*l^ l J-7>K*y\7-/T-)#6A¥l, 
£ „ 

D N a s e ;1^A"; 7 7-1 OX 

1M S'J7, P H8 ( 7 > £ * > tt , *Bt 1 *-*X*H#-7.7 1 <>) 
1 OOmM MgS0 4 MISX- U «t> h Jl»-f X ) 

100mM CaCI 2 (5>'7"^tt,*S^X- i ;il+Hz>S;i/'r7N) 40 
1mg / m L 0vJfll«7>l|/7^>(v^Ttt, *H5X-'J*Hz>hA-f7.) 
[ 0 0 4 9 ] 
» tt A ? 7 7 - 

»tiWTy77-fl)3-3©flB:, pH6-9(D, 1 0 itiMO E D T A&ff 1 0 uiMO^I 
> K * S 'J 9 A . ttff(l**Lx7--H7'J-*T**. 
[ H ffi fl 2 ] 
[ 0 0 5 0 ] 

7-7 7xlatt#60)RN AOfl 

& c , ^?*©«*0ia^&tfifflifi*SRNA**KT*si*cPBOTK«-r*. rn 

Att, S i Cw*7A(S1 ) «iUTf iUt„ R N A tt , Mat** <D * t ft o T . 50 
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B i o a n a I yze r 2 1 00 ( 7v l/> Srf VPy-Xti, * U 7 * Z 7 /T 
P7AS, SSJff G2 9 SSBllZfeUT.RNAeOOO Nano Assay( 
7y^S75;Pv-Xtt, aSp n n #^5 0 6 5 - 4 4 7 6 )tlHT, »*rl/t. 13 

« 1 C , ^^(DT^t'l'^SftStitifem^/TNUT^^o IP 5 > 
T©7yt'T;!fE-©^y7JLT'3lS£<**ifcfct7TBfcl/o H3lB«©fc**Ki|3**fc 
, Ltt7>t:7f>aRNA 6 0 0 0 Ladder (SSf §7 1 5 2 ) © L a d d e r 
T » »j , U - > 1 - 2BS i Cw*7AC*U*lLtiORNA, U->3~4»S i 
Cw7J7AlZ«fctJ*SlLtflfilO)RNA, L-->5~6SS i C w J] 7 AC* U *lb t 
» II © R N A , U->7 - 8BS i C w A 7 A C <t U *S b t II « R N A , U - > 9 ~ 
1 0 » S i CwCktJtlil/tSiHroRN AI'SS. 81CB. R N A**t * t »T W 10 

*> o 

[ 0 0 5 1 ] 

«aiii*c*#a*Tfta)fraL.fc-7 , 5^©«iiH:. 7 u - x ; w * □ a w tt ( 

*l7-S>y-«PPt-X)#SA¥l/t. S * U B * fc » 7 ? 7 © M i§ B . IE & ft 
T<Cffll>5:ttT«*L, 1 RNA L a t e r ( 7 > £ * > *t , ^Sx^trX'>H7|-- 
7 x ^ > ) »**T*#*4;:i:t.T**. 
[ 0 0 5 2 ] 

1t>7*Jl©«***U, «4-»8fflpHt*t%iHI4»*»it(lliI*OJS. It 
ftttCB2 0flm»)*T, OMN I THli*iyt^(^A:tt, * H A - 5> Z 

7 '>N 9 U > S > ) * m V T 1 5 0 0 0 r p m C T 3 0 ® ffi n V - * =E ? + 4 X Z Ufa L t: 20 

[ 0 0 5 3 ] 

ffl AS * I* , American Type Tissue Collection(AT 
CC * 9 A - V Z 7 'JN 2 0 1 0 8^7-U-X ) #SAIl/, ittihtl^CffioTjjES 
iefc(aiS#S). fflJSS S'Jri'Vtel ( t r i ps i n i ze ) U , * ft # s # 
S»ik S & 5§ <* tt , ifoS£lt3lg§£ffl^T7J7>SLfco ISS« 1 0 0 Ox gCT 

1 o#Hafc#iii,fc 0 ^f6tlt^U'J'h^^)i^¥^^rtcsof!l^^i^, * ft i& % a s « 

8 . 3x 1 0 6 fflJ3S/mLlZUT, 1 »C t> fc ^ T C»i»^ 1/ t . * * W B * t , 

[ 0 0 5 4 ] 30 

fi.iXSasaw^tvi^-h 3 0 0|j L ~ 6 0 0 p L ) * , X^>*7 

Art©#7777 7 'fA"-^flH7-OI/$K:;bQ*.> Eppendo r f 54 1 5D7^PiS 

# H 81 ( 7 'J > 7 T > , *HZi-a--?W7i7sS^U-)rtT- 1 6 0 0 0x g c 

[ 0 0 5 5 ] 

K ? ^ 7 7J - ( S i Cw) 1 5mg€tfcAt>*7A«, **v7ro*^2mL©4X« 

frttsii,, i3ry-,;u*w* : E5?i*-h*s*xt:>a7AcjiiAfc. 7 1: > a ^ 

A £ 1 6 0 0 0 x g CT*4<tt10»l^t:>4ttt. - ( *7ACS1 

U*^-3ti»»)$^« < B*6T ! 7J>SU> At:>*7AS*lf Clbt. 40 
[ 0 0 5 6 ] 

7£>7J7A£5 0 Op Ld)S*A777-f 1 T 2fe ft L, , 1 6 0 0 Ox g C T <J> < 
tfe 1 0»Ba^#ItL.t. a # It ft , 7£>7J:7AC*tLTDN a s e £ ft « £ffi ? 
5Ct/fT-S*. DNa s e;Ht?SIl4^«^B. 4 6 C 7 7 - # 2 4 , * 

tlf ftOlalT5 0 Op LSCf 2 5 0 u L Jn X. T , 1 6000x gCT^4<tt 1 O^FI 
2@a'b#ll**. 3£ W T- , 7vt>i7A€l 6 0 0 0 » g CT 2»flai^iL, ft ft 
J)^lJ)$!lAy77-# 2SI4Lt. 7N^>7J7A«2mL©J|X* , i#63iUtUUT 
» 1 . 5mL«)5!^U7-if7U-7^?Pa^»If rtlCSIl^t. 
[ 0 0 5 7 ] 

X^U7--tf7 l J-7K5 0pLT'RNA«2lHlJgaj*tt, : ?-*l ; en. 1 5 » IB S 2 # 50 
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HJ * to # * 0 Jfc . KVT', R N A £ - 70^CTSSt5:t)!fT-S5. 
[ 0 0 5 8 ] 

2 6 0 n mSff 2 8 0 n mtjSlHDtl?, 7v b> hT^yPy-Xtt5) 8 4 5 3 
UV / V I S#j6J6ttttffll»TiIL, ^tlibtRNACD#ft«ffiigLto 
[ 0 0 5 9 ] 

*S8TltRNAt RNA 6000 Nano Assay (T^^hf^P 
5> - X tt , *HaU7*JU = 7*IAP7^h)*ffil*T. «jfiK#OfiiSi:ttoT, 7 » 
■te -f « £ * I, Jfc . V7h , 5i7CJHJ****itBi«*H3C*UTW*. 
[ 0 0 6 0 ] 

aiatfH3#SjLTfcft*«fc3C. *»Sl:A4*Sfttf»ltfflWIi«l/JtRN 10 
AB, B l> IR $ , HJt. ^ittHti. 
[ 0 0 6 1 ] 

11 : S i Cwa7A*fll*fc»£«>RNAJR*(«l|gfl2Stf3#B) 

[a 1 1 



tmwax^ v ? x *> cd t c r n a ronii 




At g - tcRNA/ 10 5 fl-M X H mg-fflli A 26( 


torn / A 280nm 


HEK293 


24 


2.0 


HeLa S3 


7.3 


1.9 


NIH3T3 


14.8 


2.3 


IH 


0.6 


1.8 




3.0 


2.0 


WM 


2.2 


2.1 


WW 


12.3 


2.0 


If 11 


4.7 


2.1 



20 



[ H ffi M 3 ] 
[ 0 0 6 2 ] 

J-X T CD H & T B , 0)Um<r)jJ ! 7 7>7 7 4 J\-7 4 )\,2#*m\AT . RNAllJH 

SSUto JS*. T , tti4M^T^To 
[ 0 0 6 3 ] 

77-fA-70^«l«l/t. What man Types GF/F(?j2P7#§1 
8 2 5 - 9 1 5 )S5fGF/D(9S#f 1 8 2 3 - 1 5 0 )8, 7^yt-*-fI> 
7^7^v?tt(*l?a-^7ill7h7>$!)#6AlLt, Pall Life Sc 
iences Types A/B(SSI§ 6 6 2 1 1 )S^Types A / D ( 33 uu 
#-§66227 ) B , VWRtt(*l^>yJ^I7«tryA-y )*SA¥l,t 0 D 
N a s eSHK*SllfiT*-9->7'JUCHl,TB» 7AD N a s sXftS 

4 A W t = 

[ 0 0 6 4 ] 

J»Tfl>-9->7* ^fl>*«B, illlWg/TvCt^TQ I AGEN (Saffian^U** 

lit. ^>J7ADNaseigftaSfflHt. ffSftfcRNAB. 7vl/>h 

x^yPv-XttOB i oana I yze r 2 1 00 ( 7vl/> hx^Pv-Xtt, 
U7*JH7fflAP71k SfSS#^G 2 9 3 8 B ) SfflUT, IttJJRNA 6 
000 Nano A s s a y ( SPSS! ^ 5 0 6 5 - 4 4 7 6 ) t <t U , Sfiff Wffi^C 
ft ? T , 7nnt. I3tt, V7K'5i7l:*y4j«*fttH[ft»7f -b-fCfi* 

5 S L» T 4 . 
[ 0 0 6 5 ] 

«am-r<c«#a*T*3s»j(iL.jf7 , 57.©»i«*. * 7 u - x a ■< * □ 5? a ji a 

(*B7-A>V-«P?t-X) #6A¥l/t. IflCBAKDg DN Aff#tt«t 



40 
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a>. mmmm#, RNA****«fl>)!rfcofct,HK&ia*©i-3T?«*. * fc * > * 

7J - ( S i Cw ) Jiff /XBS'yj'C-XI Q I AGEN )*ia*fll'T, KlRNA 
[ 0 0 6 6 ] 

t>/;K5l4«iU, ti 4 ~ 8 05 p H4*f**iiM©»]*As'77'- ( ± IE 05 05 
)Xtt + 7^>tt0)RLT (JHa»CB2 0ftail)+T» OMN I THfii*T^t 
-f ( * A Zl tt , *l/^-?I7«7l,>S>)Sfflyt 1 3091 1 5000 r pmtl 

[ 0 0 6 7 ] 

II#Ti;i*-h (»lfiCB«3 0 Op L ~ 6 0 0 p L ) B » 1 6 0 0 0 x gtT 
3»HS/^»«-y*CfcC«feUir&ai/T, Q I AGENS7Al:SfflUt. XB, # ft 
Wfl)iJ77.77-fA- ; p*l7^JI/*CJllA, »l»TEp pe n do r f 54 1 5D7-f 
^□S^5Mf«(7"U>^^>tt, Illi-a-^OiXh^U-llfll^l 60 

oox gCTajMUJt'&ja-ii-yiiifcCJiutJteaL/T. s i cw^acsau. 

[ 0 0 6 8 ] 

#ia«*=E3>i*-ht:, »«©7o%i*y-^*a*B#uit. swt, i * y - 

At**^S>i*-H, *74r>ttfl>RNeasy M i n i K i t ( ^ S ^3 'J 7 ^ 
Z 7 '>N A U > V 7 , »ll^ 7 4 1 0 4 J/fSroSZ^tV^^A*. X B * BE ft ft T K 
!BLtS i CwCiBxt. 
[ 0 0 6 9 ] 

SWT, 7x £ > 73 7 A « 1 6 0 0 0x gCTi!>4<tt1 0»Rl«»ll/jt. # * # 
S»S*ltatiJ**ittftO, 2nLOtt*g#Sfi>hl/, X£>7J7ASiJXft1f054> 

tii/t. 

[ 0 0 7 0 ] 

SWT?, 7>K>*9A*7 0 0m LORW1 ( ^jy>tt R N e a s y A ) XB 
700|J L«S»A»7^-# 1"fS#l/, 1 6 0 0 0 x gCTd>4<kt 1 O^Hi^ 
# JSt U fc 0 S i CwXt>A?A**)iLt*>rACILTB, S i CwXt>i7A 
rt#^lZ*tUT, ttTCR«t«*5l:, DNaseJIfttMt**, X B ft & A ? 7 
7 - # 2C«fc*ft#*Jtffil,fc„ 
[ 0 0 7 1 ] 

D N a s e3Bft***l/4yj7ACm/TI*. ± Ifi 05 <fc 5 £ , 500|j L (-HI ) 
#. 2 5 0 p L ( 2 @ S ) J)RPE ( * 7 7 > tt RNeasy*7A/\'f77-)XB 
**/T»77-#2*JP*T, *7A!, ±!B<D«fc5C2@3S'k#fiLfc(d>fc<fcfc1 
0 B> H , 1 6000xg) o 2@l(DS^»i« 1 6 0 0 Ox g i:T2»r B ^tgiL, 
l»fil:tl«)RPEXBft»A»7 7- #2t*il/t. §A7A«, 2 m L 05 i|X » W 
#SSljaiO, 1 . 5mLJ)?5U7-1i7 1 J-?-fCPl'&^itrtl:iilUt 0 5 0 
M L(7)^7U7--tf7U-H 2 OSffllU, R N A« 2 @»Hi4ttt. Jfc H T , R N A £ 

- 7 0"CTfi#lt. 

[ 0 0 7 2 ] 

lE^at, « * B , a>f/ , ? 1 >'77-#2«iP^*tyt:, t>7ASfilCDNas 
efcit5:tifT§5. DNasetolSSffit**7Al:llLTB, D N a s e I 4 
, S & ft C B 1 0 Op Lro#«lZ*%<fedC, 1XDNaseA3'77'-4»T0 . 5 p g 
/ M L©»JSC*T*>IU, S i Cwffl^J7ACin^t. (*BJlJnft(ZEtt?«*9&&0 
SSC8HTB, DNasei!'V77-tUT, *Utf 1 0 0 m MllI©IgSro^Sf 

B\ *>i7Afflftfl!«)-»»itiODNa s eA»77-CB, IMtOlftTS 1 ^ 
Atfffiffl**lTW*). D N a s e B » KStfi <0 << * > C # Iff t i[JST? £ * t ft » * ft $ 

1C«WT5!l#*tlTW*lt**#«*fttLM- ^fl^-B, # H J6 « T" B , 1 0mM0)i 
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ft*Ay^AL*fffll,4U. Jfc W T , 2 5 °C C T 1 5»^*7A«SH/t. ft » A * 
77-f 1« 5 0 0|j L iP 7L , 1 6 0 0 0 * g C T ^ * < fc 1 0 ?> Pal « /i> # It L T M 
SI74tit t & W T , ft # A » 7 7 - # 2 T* ft » L , «&WC«*roft&AS'77'-# 
2£&£Ut&C, ±!B(Dcfe^lZ^til€SlSbto Q I AGENSt*afflt4*>rAl: 
I LTtt, DN a s e ;Hb B HJ£ L, # ^> 1 0 
[ 0 0 7 3 ] 

Appl ied Biosystems Prism 7000 Sequence De 
t e c t i o n Sy s t em ( 7 7* ' =7 4 Y- A ■< X v 7.=r AXti . *iJ'J7*JH7« 
7*Xji-5'f^)tfflyT, 5' 7,7U7--t£7 > >'-tz'fXB r U7AS'fAjPCR7 
? "tz ^ Jl J6 L T , y;S»^DNAOS*Ht£iftl/t. ;iroa0)7y-tz-1'T-B, # 10 

pcR+f-f^Afiii^iiPCRtiSiroi/fiiji^^ins. :nu, p c r £ 

[ 0 0 7 4 ] 

^77sW«*6#SlUtt c R N A ( ~20ng ) £ , ^OXt^SW*/? ^ 7 t 7 
P-7«ttt5fij6S^i(Genbank Accession NM_008084 
)^Jt77ATtl<- 3 - 7*7s7i-h 7«trspy^---t£( g I yce r a I de 
hyde-3-phosphate dehydrogenase, GAPDHJUJPx. 
t=^:Tro+J->7JI/«, 5 0 0 nM0)B77'f7 > 2 0 0 n MCiiyP-T", X 
Taqman Universal Master M i x ( Sfp D nf^ 4 3 0 4 4 4 3 7 ) 

DNA(7P^^3tt, *S?>T*==>?<)N^x*y:/)«te<?#I*LT, * * A II « £ o 

to $TJ)t>7Jk mm? > 7)1. *»ffl»ia-9->7 , ACHiyT» 2 @ 11 & l t , 

[ 0 0 7 5 ] 

7'57,<DGAPDH7 , J'*'fK:<MJ, I 7 V > ft T 7 BJ6S**©77^^>h/fig«* 
tit. GAPDH7')'t'fJ)77'f7t7*P-7"B, /^OSay 7 i7An- 
^ ( 777^ NH^5/7fAtt, *Ba'J7*JUZ7*N7***-5'x<r, S ffi # 4 
3 2 9 4 4 2 ) CaWT*J8*n4*5CRtt«ftTl>4. /V'TTBffiiJfi**!, St, 
7 □ - 7 ( 5 1 ff6 ■ FAMC*U, 3' /TBHQ-1C:J;U*K<K*tlT^«)H;, 
-f * > X « , *nC&<&ftffiHPLC(A^tftr-^x7yP5>-Xtt, * S 7J 'J 7 * 
JtZ7«t/TS ) C*U, 30 
[ 0 0 7 6 ] 

m7viLj\ZM?Z>7'yiLjy'(?iJ>7n = 7X-2( assay eye I i ng 
p a r ame t e r ) B , M*#C<fc^TR£<*fttx7*^h&tt(gP5, 5 0 °C C 
T2»g, 9 5"CCT10»B, SWT 9 5 "CCT 1 5 »1 t 6 0 "CUT 1 »l t 4 0 It 
-< 7 A ) T * -3 t . *I«tiJt t c R A NtlD g D N A ID^iB, 777Wg DNAlf 
ii&ltfSftJtUllffiUt,, 
[ 0 0 7 7 ] 

|2», » O » « , ^ t» S M , DNa s elft, Q I A G E N S, * ft « ® S i C w ft 
fcfc"£a<?£*I*£frt±T, * * M & / XB^>*7AD N a s elftttl/tRO 
, gDNA0)fiS«*t, jUSSPCR/^t-f »i*T*4. BSCvtMl 40 

t c R N ASiCHt4R N A)R$&ff g D N A)5S« ^tfeff)T'$4„ gDNASSif 

7 Jl Z << A P CR7y-tz-fC*^£U£. 
[ 0 0 7 8 ] 

14», Agilent RNA6000 Nano Assay T'&tUSfttgDNA 
J5»»ft»fi*iSL.TH*. g D N A H ft , U - > 1 - 3 , 10-12, 16-18, 
1 9-2 ITtti^JI-TSSiff, 0S*BLx->4~6T'BffiL<'OI/T"$*„ B9 4 0) A 01 
B, RTOIIJTS4. LB, Amb i o n RNA6000 Ladder (Sp°I77 
1 52 )0)7#-, U - > 1 - 3B, »«l/t (»*iMl/t ) *^S>i*-K« S i C 
w7J7AT'*HL,tJ]$KRNA, U - > 4 - 6B, GF / F T f ill L t /t T y i 50 
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5 * S i Cwi^ATllHUtilRNA, U - > 7 - 9 B , GF / FTTMfflOfc* 
^?i*-S«*>*7ADNasBiBftj6lbS i C w*5ATl!ly t*lR N A, 
U - > 1 0 - 1 21*, GF / D7?tiILt* : EJ>i*-StS i Cw7J7AT*StL 
fc JJ$ » R N A , U - > 1 3- 1 51*. A / BT?iiILt*ivi*-SSS i CwA 
7AT'fll,tBflRN A, U - > 1 6 - 1 8 B , A / D f f III I, t * T i S 
£ S i CwA7A-e*SLtSflRN A, U - > 1 9-2 11*, » HI L fc * 
"E^x^-S^RNeasy mi n i co I u m n tlIl,tl»lR N A> U - > 2 2 
-241*, GF/FT?l8iiLRNeasyco I u m n TlSLttlR N At$5 

[ 0 0 7 9 ] 10 

*»»ttcl*±Te*;:fcj!r*E*ftfc. fl A tf , u - > 4 , 5ftff6#Sft#**5i: 

, Wh a t ma n GF / F 7 ^^#SSfflT*: ttf JtlfiTSi t. C © » ^ . ft 
*»fc»Ui-»>7'M=B, gDNA75^%»l*BtAi:#StiTi)36-r, D N a s e ft 

I AGENSSlJiLt^> 2 2 - 2 4 TB. Q I A G E N SS f ffl U t ftd) 

-tl- > 7° / U->ttkKLT, #ft-r*gDNA^Ifei|«Stfl***t:d>*#ot 0 
[ 0 0 8 0 ] 

** » tt C ♦ L - > 1 0~ 1 2Sff 1 6~ 1 8TB, #4^<©g DN A##tl/t. 

U - > 1 0 - 1 2TB, ft 3 p m©«^*«»-r«il**#-r»7'fA5»*f*ttfflly» * 20 

t, U - > 1 6~ 1 8TB, 1 p m©«***»**|gj!l****7<r^*#*ttHl, 

fc if , l/->4 - 6»ff 2 2 - 2 4 TttjBl/t7'f A>#lt»0 . 7 M m © « ? * 

«»r4*Jb**t**©T»^t. ft^x, 7 4 JiZQWM* M . &««*]■ <b*« 

6 s /r s * . 

[ 0 0 8 1 ] 

a2StfS4S#iat5t, DN a a a )Hft t KK I/ t l« l/-> 1 - 3, 10-12, 
16-18, 19-2 1TB, RN AgS(tA'*I»l:|lii| 1 l:45 1i^^<IBg DN A 
SS(SI«)#ftt5:t<rS§4tlt. l> if is* if S , b->4-6S? 2 2 - 2 4 J)g 

* # S , *««©?ttSjl£&0£HB, flfiCftjXTetlOgDNASttCllt 
*Zfcff«tfS<£tlfco S $ , ftJIlTS, D N a s e&S£IU6L*<Tfc, D N a s 30 
eteI*Ca#t*gDNAtBtAt;BI«®gDNAl/#a4tl:, D N a s e & S 
fcBHTHi;RNAiR*/r#Sti*. *S^0)ffaiStgI«ffflLtU->4 - 6© 

R N AlXf Slf g D N Alt, ft X © D N a s e &1 t f 1+ T SI 1/ 

U - > 7 - 9IDRN AlRfStf g D N Al« IkSS ti t U „ f Hit D N a s e 33 ft 
£,te*£fc>i+3fc, l&iStiSgDNAB^^&fcff, *»IU)*SJltf8ICttT 
, iTOgDNASilJSClitSCUTt, H & # B , ft£©E£C»l*Ta**i 
S *§ £ C B , DN a s etoi«SgtSCtfT^S. 
[ 0 0 8 2 ] 

Q I AGENStCll/TB, aSCS2T'lfflT4D N a s e M B 7 □ X tt C <fc 
■3TRW**iT«»J. tJ)/Qh3ABQ I AGE Nt? hC«ffi*ftTH*. L # L * 40 

6 , DNiseMOlJIlt, « C , *HfflfcCttfcT*. « * B\ Q I AGENt? 
hSftfflUt, y-+r>/W7y#<f-tf-S/a>TBDN a s e3B<KB»*S<^j»a 

RNA«li?*lHfflii:te#t§„ 

[ 0 0 8 3 ] 

*ftE©£ftftff«HC*?T» R N A€*^-r*7C© H t>7JI/*6j5!imWt: g D N A 
SISl/, DN a s e»fc*7«S(ZL ( l/# 0*14*1^1* D N a s elfttSiT? 

* ) , SCi'iJAX-^O+Ji KT«**JR©RNA*li+?' K («X.B"*77>tt©R 
Neasy k i t )fc£C«tgL, *ftS©ail**»4b«;:fc/r*B*ftJfc. 
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S2 :B3CSt*It cRNACSt^, R N AlRfStf g D N Aj5li 
[« 2 ] 







/zg-tcRNA/mg-f&il 


pg - gDNA/ ng - tcRNA 




1-3 


NA 


344 


QF/F?ffi»im 
SiCw ¥11 


4-6 


4.7 


3.48 


QF/F-7ffil»jiX«f 
DNase fflfflt 
SiCw ¥flt 


7-9 


4.9 


0.12 


gf/d T>mmm& 

SiCw ¥H 


10-12 


NA 


218.2 


A/B iHlif iMJt 
SiCw*B 


13-15 


3.3 


87.83 


A/D T-ffiltilis 
SiCw 


16-18 


NA 


302 


QIAGEN fi^gf 


19-21 


NA 


190 


GF/F THifltilft 
QIAGEN £$ffiE 


22-24 


4.5 


1.42 



[ it m m 4 1 

[ 0 0 8 5 ] 

^"57>flf«^=E^x^-S€±|H<DdioCS^U, RNAllCffll»t. H «i « 2 T' * 

it, Miaiyfc*=E5?i*-hC70%i$iy-;i/«in**¥)i©ftt>ut:, Horn 

a s e 7 U - * , 7 0 % <f V 7* □ / \" 7 - )l X I* X £ 7 - A * iP * fc . C«)8^it« S i C 
w7N^>*7AtiDA, & l\ T? , ±fH<Dd;5*RNAmiS'EIIJifiUto 
[ 0 0 8 6 ] 

2 6 0 n mSlf 2 8 0 n m tfi W?)iS3tI« . Ag i I en t Techno I og i 
e s 8 4 5 3 U V / V I S # % %§Lft T MS. U * L t R N A W#ft « L t , 

[ 0 0 8 7 ] 

[ 0 0 8 8 ] 

« 3 : R N A JR* 
[« 3 ] 

ll g / mg - fUfnl A 260 „ m /A 280llm 

*tyi^-h 0.2 2.0 

*tyi^-F + 7X 0.4 2.0 

*tyi^-F + X^y-Jl/ 3.1 2.0 

*=Eyi*-h + -YV^nAV-JV 3.6 2.0 

^yi?-F + 3,2 2X) 



[ ii m 5 1 

[ 0 0 8 9 ] 

vP-f^X^roSrofissMkK omn i THte*a* : Ev±'r+f(7i-A = tt, * s 

A-?:7«'3l/>h>)«ffll>T 1 ifl«a>»JfA9'77'-rtT1 5000 r p m C T 3 
0»F=!/^-*ivt^Xl/t. « IK & C X 05 11 m « » X U , ± IB 0) «fc o II * =E v + <f X 

[ 0 0 9 0 ] 

fii*Ti>i*-h (AIUCBflS 0 Op L~600|J L ) « . 1 6000x gtT 50 



30 
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* C in * , Eppendo r f 54 1 5 D ^ Pia^^IS ( 7^>f 7>tt, * H 
I3-3-5«7i7S^U - ) * m V T > 1 6 0 0 Ox gCT2#«l»to#***::fc 

[ 0 0 9 1 ] 

^feS/tT^i^-si:, Mro70%i*y-A(*i££te5l3Jro-fl)«;bQ*.S£L 

to ft 1/ T" , ^t>*7A« 1 6 0 0 0 x g CTi!>fc<i:fc1 0 #r=1i'^St I, t . 
>yA#Sroaffl«*iRilU, ttifft2mL«)iRIt#S7 , J>SL, 7t>i7AS 

[ 0 0 9 2 ] 10 

ft H T , 5 0 Op LIDiitilA^?-* 1 SlUTXtV^^ASS^l/, 1 6 0 0 0 
x g CTi»*<fcfei 0«>HS^5MKl/to ft I* T- . ±E0)<fc5i:#*7Ai: > 1011* 

500m L » 2@ltt2 5 0 p LOft#/\?77-# 2tJljlT. 1 6 0 0 0 x g C T 4> 
»<tt.10»B2lHl3tOja'IlOfc. 2@@roi'l^SS 1 6 0 0 Ox glZT2SMHCfi 
ftl/T, l^«lt:tlrolit)i;r^7 7-# 2Si4Lt. ft I* T . #i7AS2mL0)« 
«ff#6ftljttl/. 1 . 5 m L 0)7>f ^□S't^if rtlZEILt. S^T', 50p I 0) 
*7U7--tf7'J-H 2 0£ffll/T. RNA*2@»tt*ttt.3jCWT. RNA« - 20 
"CXI* - 7 0 °CTft# 1/ to 
[ 0 0 9 3 ] 

*«i&Jt©RNA*]i0te**H5C*-r. HSfttRNAC-ayT, B i oana I 20 
y z e r 2 1 0 0 ( 7vL> hf 5;Pv-Xtt, 'J 7 * S, 

Sffiif 2 9 3 8 B ) t:*^Tlltt<DR N A 6000 Nano Assay ( fld ffl * 

* 5 0 6 5 - 4 4 7 6 ) * JB U T , «J&*#roltf^t:«6oT7S'-l2-f**«llv*:. H 5 I* 
, :>^2-5T-t)SUt, ltai7'y t^fili!)7 l J>S7'5 st-$5„ rsoaA 
tt, *TflltJ?*4. LS, Amb i o n RNA6000 L a d d e r ( SSI^7 
1 52 U - > 1 - 3 B, GF / FT : f1iaiiaUt* : E5?i*-S*S i Cw 
A5A'?*ilyJt'>n'f JltXtCRNA, U - > 4 ~ 6 & , 
*=E>>i*-h€S i Cw*7/»TiIl/t'>n<f?tXtORNAT«4. 

[ 0 0 9 4 ] 

B94&*7«2C:^-9-a«tillt:^«lZ, U - > 1 - 3 C ^ ? m # 6 > 30 

* z tffsjss ti«feo. n», 7iaiiftc#tt«gDNAijsi c t > «**7»-b-r* 

[ 0 0 9 5 ] 

y;5«v?DN A^^HlItt, Applied Biosystems Prism 7 
000 Sequence Detection System) 777-f fA-f ^y^f 
A X 4t , *aaU7*;U = 7*l7*X*-5>x<f)t:eWT, 5' *7U7--t*7S'-tzY 
» X » r 'J 7 Jl, * -f A j PCR7yt^tJiUElftl/t. :©Id)7?t'f?B, PC 

*WT*t»«), #»CI*«7BItt»IW7»l!<T*4. 40 
[ 0 0 9 6 ] 

vP'T^^-X^-roS^S*llUtt c R N A ( 200ng ) « » 1 8SU#V-ARN 

CJi!HHr.*-9->7"A*. 5 0 0 nMOfir7-f7, 2 0 0 n M(Df 3E7P-7, 1X 
Taqman Universal Master M i x ( ffi B 1^ 4 3 0 4 4 4 3 7 ) 

lZO^T2@JISSLto 
[ 0 0 9 7 ] 

i:©7f t-fCAoT, X 7 V > ft 7? 1 8 7iI«C75f ^>Sfllin4. 77 50 
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-f^atfXP-71*, 7 , 7-f^»SlV7 S^i7An-v ( 777^ l< / W ^vXtA 
X tt , *i*iJ7*;H7«7*X5"->/f<, aSn° n #^4 3 2 9 4 4 2 ) fcfcfflLTlS 
ft" L fc . 7'7-f7l*Bl***i, St. 7* □ - 7 ( 5 1 /T6 - FAMUIJ, 3' B H Q 
- 1 C*Ulift«hTW4 ) P£ ^ * > $ Si . fiffttii:a:<i£feffiHPLC (A^ 
*-tf--*x*-/P5>-Xtt, *BBaU7*Jl = 7«^-yTh)C«feU»lllyfc. S7ft^ 

6 , 5 0"CCT2#HL 9 5 °CC T 1 0 ^H. S^T 9 5 "CIZ T 1 5 & S 6 0 °C C T 

[ 0 0 9 8 ] 

* IK [y t t cRNA+OgDNAOSMB. i/Q'f ^tXtg D N Af ¥l^#6tti 10 
LTSffiLfco Z 0) H £ a 4 C * ? . H 5 ftff * 4 C STfiftC * ^ T , * » « W 7 

t>7 7 4 n-^mnmmt&mff tiVTbrnR-c **nm&*G -razz* 

[ 0 0 9 9 ] 

S4 : B5CST*iRN ACIIT*. R N A iRf&tf g D N A SSI 

[a 4 ] 







Ug-tcRNA/mg-iM& 


pg - gDNA/ ng-tcRNA 




1-3 


0.18 


ND* 


SiCw 










4-6 


0.13 


52.4 


siCw ¥li 









nd* ^msni* 



[ *«5 M 6 ] 
[0100] 

B^l»ll#fiCRNAJ)*|t*t, rnf-ft-BKjEiCJiUSai:**. £ © * 

iPX%o 2fc H T , 7Px-l'7---tfK€ilOX.T, 1ILZ»h/ 1 DOp LC 

L , ;! £ L , 5 5'CCTI OttmMTS^fcffTe*. XWT, *»W©T«7'f^5t 

l/4<T**l» ) . £©*§£, lE(CDNasej!ii«Sil/TtJ;^l/ilU<Tt 

<fc U o 

[0101] 

* t , spe )a7AftffKS*>7*fcftc*jaT*Ji3«ti-**iTU*K 

fi7Z*-JI.KtjiWT, ^<ro^>/J^6«)RNAll«#ll:?5:t*T$5„ 
H7>7;H*±lB0j«fe3t:^ ; E5;7--l'XU. M H . I^/-i^k'ro«»?17J^-il 
tfi^T*. * » 91 © S i CwS^ASftfflt^JI^CB, S i CwXt>J5Atl2 
7Z*-JUf<tS|i±, 3»>*|i;itttlCT*. ifc V T , I>;-At*tl*Ti>i* 

^ 4 S L" I , ft»A?77-# 1S 5 0 0|I L JP A » lff3^SM<. 5fc © £ 5 C > 
5 0 0 M LStf 2 5 0 ^ Lt)it»rt?77-#2«J1WT, Z.©7°P-tzX€$MJ 

. 5mL7^-?Pl*^Sf rtCSilUT, 5fe2?©S&5£tii£ilJ£-r*o 
[0102] 

wm©iiit»tt*#jaiyT*»w**#ttc«*o. ii«i/T?tiff, s * # t « ti « 
[■n©1«m*K8] 



40 



(20) 



JP 2005-52142 A 2005. 3. 3 



[0103] 

[ H 1 1 *#£B8<DS i Cw*7A©l«Sa 

[ m 2 ] *&®<o j ?-ffi7<)\,5t> = 7A<n®LV&m 

[8 3] *S«(Dl<?ro^7^7 7YA-7^^Sffl^Tl<!roi?lIrollj|R^fllS 
«**#SRNA**»H6:tS» 

*il#SH«fttRNA't"(Og DNASftlXll 
[H5]*»ifl©«*ro^77.73"rA-7-rA**ffl^T**lBJiS#SRNA**liL 
tig* 

[ ft # M E 1 10 

[0104] 

10 ffjlixt>i7A 
12 7 7 i\ - 7 w ;u * # 

14,26 g| £ 'J > ? 

1 6,2 2 7'jn 

20 7 7 A 

24 y^>^-A09ai- 




JP 2005-52142 A 2005. 3. 3 



(22) 



JP 2005-52142 A 2005. 3. 3 



7^U*^*Hf s 7'5x7W 1 9 8 0 9, r 5i'JU5.>S> , P~l<- 112 

(72)^a^# 5>a>- 

7-X l J*^*l7 ! 7'5i7 , !N1 1 9 8 0 8 , l7-rJU = >S> , A-/TU— K?<f7- 226 
(72)^a^# IV)— -T— 

7XU^*Ht s 7'5x7W 1 9 8 0 8 , ^-fJU^>S> , 9-X?-7>- K5<f7- 119 
F£-A(##) 4B024 M11 A&20 001 CA11 G>27 GA30 H&20 
4D019 A003 B001 BW BB01 ED01 CB04 



